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Abstract 


Starting with the set of 23,355 1° x 1° mean free air gravity 
anomalies used in Rapp (1972) to form a 5° equal area block terrestrial 
gravity field, this report describes the computation of 15 equal area 
block mean free air gravity anomalies along with estimates of their 
standard deviations. A new scheme of an integral division of a 15° block 
into 9 component 300 n. m. blocks, and each 300 n. m. block being sub- 
divided into 25 60 n. m. blocks, is used. This insures that there is no 
loss in accuracy, which would have resulted if proportional values according 
to area were taken of the 5° equal area anomalies to form the 15° block 
anomalies. 

A similar scheme is used for the computation of 10° equal area block 
mean free air gravity anomalies with estimates of their standard deviations. 
The scheme is general enough to be used for a 30° equal area block terrestrial 
gravity field, but this has not been computed in this report. 
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1. Introduction 


Rapp (1972) describes the formation of a global set of 1654 5° equal 
area mean free air gravity anomalies, with estimates of their standard 
deviations, using a set of 23,355 1° x 1° mean free air anomalies, supple- 
mented by model anomalies for those 5° blocks, in which no 1° x 1 mean 
anomaly was available. 

This report describes the formation of a global set of if and 10° 
equal area mean free air gravity anomalies with estimates of their 
standard deviations. The latitudinal and longitudinal extent of these blocks 
are described later. If these larger blocks would have contained an exact 
number of 5° equal area blocks, as described in Rapp (1972), the mean 
gravity anomalies could be obtained from the values in the 5 blocks. 

This was not so in the actual case. However, as the latitudinal extent of 
the 15°/10° blocks was an exact multiple of the 5° block, a larger 15? /10° 
block could be considered in 3/2 5° latitudinal belts. The mean anomaly 
in each of these belts could then be computed as these would have in general, 
consisted of one or two full 5° equal area blocks and balance, part 5° blocks, 
for which a proportional value could be computed, and thus finally, a mean 
value for the 15°/10° block. This procedure would have, however, not been 
accurate, as the mean anomaly for a part 5° block cannot be obtained 
accurately by taking a proportional value according to area from the mean 
anomaly of the whole if block. 

A scheme, described in detail in Section 2, was accordingly devised 
to divide the larger 15°/l0° block into an exact number of 5° blocks, i.e. 

9 or 4 blocks. These component 5° blocks, which will nowonwards be referred 
to as 300 n. m. blocks in this report, have a slightly larger deviation in area 
from the if equal area blocks, as described in Rapp '1972). However, as an 
exact number of these 300 n.m. blocks could be fitted in a if 5 /10° block, there 
would be no loss in accuracy while obtaining the mean anomaly of the 15° /10 
block from the mean anomalies of the 300 n. m. integral blocks, as there 
would now be no part 300 n. m. block in a 15°/10° block. 

In the same way as the 300 n.m. blocks were obtained as an exact 
number of subdivisions, (9 or 4), of a 15° /10° block, each 300 n.m. block 
was then subdivided into exactly 25 nominally 60 n.m. blocks, i.e. 60 n.m. in 
latitude and 60 + 30 n.m. in longitude. These blocks will nowonwards be 

1 These anomalies ( in the Canadian area) were corrected by a -2mgal base 
station correction which was earlier neglected. 




referred to as 00 n.m. blocks in this report. The mean gravity anomalies 
in the 00 n. m. blocks were obtained by taking the mean of the available 
1° x 1° anomalies inside the 00 n. m. block. Estimates of the standard 
deviation of the 60 n. m. block anomalies was obtained by usual propagation 
of variance. If no 1° x 1° anomaly was available in any 60 n. m. block, the 
mean gravity anomaly of the 60 n. m. block was predicted within the 300 n. m. 
block, (obtained, as already described, as integral components of the larger 
15° /10° blocks), by linear regression as described in Rapp (1972) based on 
original programs written by Kaula in 1966. 

Having thus obtained the mean anomalies, and variances, of 
all the 25 60 n. m. blocks comprising the 300 n. m. block, which in turn was 
an integral component of the larger 15°/10° block, the mean anomaly of the 
300 n.m. block and the larger blocks was obtained, along with estimates of 
their standard deviations after allowing for the 60 n. m. and 300 n.m. blocks 
not being exactly equal area blocks. The detailed procedure is described 
later, but the main point is the formation of a fresh set of 300 n. m. block 
gravity anomalies, the limits of these blocks being set to give an exact 
number of 300 n.m. blocks unside a 15° /10° equal area block. The set of 
300 n. m. anomalies, including the 60 n.m. values used in its computation 
along with predicted values of 60 n.m. blocks, was computed afresh from 
the 1° x 1° data, and is different for the 15° and the 10° blocks, as the 
longitudinal limits of the sub blocks are worked out for the specific 1 3° or 
10° block. The procedure for both cases is however similar, and would also 
apply to a 30 J equal area block. 

2. 15° and 10° Equal Area Block Limits and Their Subdivisions 


The limits of 15°/10° equal area blocks were chosen according to 
Section 2 of Rapp (1971), except for the modification that the longitudinal 
limits were also kept as integral degrees, the latitudinal limits already 
being integral degrees. In all further subdivisions of these larger blocks, 
the longitudinal limits were again always kept as integral degrees, while the 
latitudinal limits of course continued to remain integral degrees. This scheme 
insured an exact number of 1° x 1° blocks to fall in the 60 n. m. blocks. The 
word "integral" has been used in this report to indicate an exact number, i.e. 
a full integer value. 
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Following the notation of Rapp (1971), the area Ag, of the basic 
block bounded by the equator and the parallel of latitude, <p= ±9 , and of 
longitudinal extent, AA = 9 , where 0 = 15° 'or 10°) is the size of the basic 
block, is given on an unit sphere by 


A = 9 sin 9 
B 


a) 


which is easily verified from the expression for the area, A, of any 0° 
block in general, given by 

r ^i r \ tfl 

A = J cp t J^ ( coscp dcp dA= AX(sin f o - sin*?!) (2) 


Keeping the latitudinal extent of the blocks everywhere as 0 , i. e. 


Acc = cpi + 1 - cp t = 9 


(3) 


the longitudinal extent, AA , of the blocks away from the equator, required 

to make A = A , is given by 
B 


AA = 0 sin9/(sinqji+! - sincpt) 


(4) 


Using this value of AX as a guide, we first work out an integral number, 
n, of blocks in the specified latitudinal belt. We then recompute the value of 
AA = 360°/n, and starting from the Greenwich meridian, round off the resulting 
longitudinal limits of each block to an integral number of degrees. 

To describe the lif equal area blocks first, the latitudinal extent of each 
block was 15°, starting from the equator and going North or South. The 
longitudinal extent, starting for convenience from the Greenwich meridian, was 
also kept as 15° for the equatorial blocks, i.e. with latitudinal extent from 0° to 
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15° N, and 0° to 15° S. The longitudinal extent of the blocks in other 15° 
latitude belts was then determined on the basis described above. Each of 
these 15° blocks was then divided into nine 300 n.m. blocks, with latitudinal 
extent kept everywhere as 5° , and longitudinal extent kept in integral degrees. 
Each of the resulting 300 n. m. blocks was then divided into 25 60 n. m. blocks, 
with latitudinal extent kept everywhere as 1°, and longitudinal extent kept in 
integral degrees. 

The limits of the 10° equal area blocks, and its four component 300 
n.m. blocks, in turn divided into 25 60 n.m. blocks, were obtained in a 
similar manner. The latitudinal and longitudinal extent of the 15° and 10° 
blocks, and the component 300 n. m. blocks, are shown in Tables 1 and 2 
for the Northern/Sou them hemisphere. The extent and area of the 60 n. m. 
blocks has not been given, but is obtained by working on a similar basis. 

It is apparent that the areas of the component 300 n. m. /60 n. m. 
blocks are not equal, the main variation being due to the fact that the 
longitudinal extent has been kepi everywhere in integral number of degrees. 
Instead of taking straight means of the anomalies of a smaller block to get 
the value for a larger block, we should then obtain a weighted mean, 
keeping the weights proportional to the areas of each of the smaller blocks. 

The total number of 15° equal area blocks for the whole globe was 
184, and the corresponding number of 300 n. m. blocks were 1656. The 
total number of 10° equal area blocks for the whole globe was 416, and the 
corresponding number of 300 n.m. blocks was 1664. 
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TABLE ONE 

Latitudinal and Longitudinal Extent and Area of 15°/10 y Equal Area Blocks 


| 15° Equal Area Blocks 

Latitudinal Extent 

Total No. of Blocks 

Longitudinal Extent 

Partial No. of Blocks of 

Approx. Area of Block on 

in Degrees 

in 15° Lat. Belt 

in Degrees 

Differing Longitude Extent 

Unit Sphere with Long. Extent 



as shown in Column (3) 

in Column C3) 

(1) 

(2) 

(3) 

(4) 

(5) 

0-15 

24 

15 

24 

.0677 

15 - 30 

22 

16 or 17 

14, 8 

.0673, .0715 

30 - 45 

19 

19 or 18 

18,1 

.0686, .0650 

45 - 60 

15 

24 

15 

.0665 

60 - 75 

9 

40 

9 

.0697 

75 - 90 

3 

120 

3 

.0713 

10° Equal Area Blocks 

Latitudinal Extent 

Total No. of Blocks 

Longitudinal Extent 

Partial No. of Blocks of 

Approx. Area of Block on 

in Degrees 

in 10° Lat. Belt 

in Degrees 

Differing Longitude Extent 

Unit Sphere with Long. Extent 



as show in Column (8) 

in Column (8) 

(6) 

(?) 

(8) 

(9) 

;io) 

0-10 

36 

10 

36 

.0303 

10 - 20 

35 

10 or 11 

25, 10 

.0293, .0323 

20 - 30 

33 

11 or 10 

30, 3 

.0303, .0275 

30 - 40 

30 

12 

30 

.0299 

40-50 

26 

14 or 13 

22, 4 

.0301, .0279 

50 - 60 

21 

17 or 18 

18, 3 

.0296, .0314 

60 - 70 

15 

24 

15 

.0308 

70 - 80 

12 

30 

12 

.0314 

80 - 90 

3 

120 

3 

.0318 




TABLE TWO 

Latitudinal and Longitudinal Extent and Area of 300 n.m. Blocks 
As Integral Subdivisions of a 1^/10° Equal Area Block 


Table 2 A - Subdivision of a 1 if 1 Equal Area Block into nine 300 n.m. Blocks 


L a 

Longitudinal Extent of a l^ 3 E. A. 
Block in Degrees 

Longitudinal Extent of 300 n. m. 
Blocks in Degrees 

Latitudinal Extent of a 300 n. m. 
Block in Degrees 

Approx. Area of 300 n. m. 
Blocks on Unit Sphere 
depending on Long, extent 
in Column (2) 

(1) 

(2) 

(3) r 

d) 

15 

5,5,5 

0-5 

.0076 



5-10 

.0075 



10- 15 

.0074 

16 or 17 

5,6,5 

15 - 20 

.0072, .0087 


or 

20 - 25 

.0070, .0084 


6, 5 f 6 

25 - 30 

.0067, .0081 

19 or 18 

6,7,6 

30 - 35 

.0077, .0089 


or 

35 - 40 

.0072, .0084 


6,6,6 

40 - 45 

.0067, .0078 

24 

8,8,8 

45 - 50 

.0082 



50 - 55 

.0074 



55 - 60 

.0065 

40 

13,14,13 

60 - 65 

.0091, .0098 



65 - 70 

.0075, .0081 



70 - 75 

.0059, .0064 

120 

40,40,40 

75 - 80 

.0131 



80 - 85 

.0079 



85 - 90 

.0026 




TABLE TWO 

Latitudinal and Longitudinal Extent and Area of 300 n. m. Blocks 
As Integral Subdivisions of a 15°/10° Equal Area Block 


Table 2B - Subdivision of a 10° Equal Area Block into four 300 n. m. Blocks 


Longitudinal Extent of a 10° E. A. 
Block in Degrees 

Longitudinal Extent of 300 n. m. 
Blocks in Degrees 

Latitudinal Extent of a 300 n. m. 
Block in Degrees 

Approx. Area of 300 n. m. 
Blocks on Unit Sphere 
depending on Long, extent 
in Column (6) 

(5) 

(6) 

(7) 

fS) 

10 

5, 5 

0-5 

.0076 



5-10 

.0075 

10 or 11 

5,5 or 

10 - 15 

.0089, .0074 


6, 5 

15 - 20 

.0087, .0072 

11 or 10 

6, 5 or 

20 - 25 

.0084, .0070 


5, 5 

25 - 30 

.0081, ,0067 

12 

6,6 

30 - 35 

.0077 



35 - 40 

.0072 

14 or 13 

7, 7 or 

40 - 45 

.0078, .0067 


7,6 

45 - 50 

.0072, .0061 

17 or 18 

9, 8 or 

50 - 55 

.0083, .0074 


9,9 

55 - 60 

.0073, .0065 

24 

12,12 

60 - 65 

.0084 



65 - 70 

. 0069 

30 

15,15 

70 - 75 

.0091 



75 - 80 

.0065 

120 

60,60 

80 - 85 

.0119 



85 - 90 

1 .0039 



3 . utilization of 1° x 1° Data for 60 n.m. Block Values 


The starting data was the 23, 355 free air gravity anomalies l m 
1 ° x 1 ° blocks, along with their assigned standard deviations as described 
in Rapp (1972). As described by Rapp, the anomalies were then corrected 
by the relation: 

Agi = Agi + (1.49 - 13.71 sin^cplmgals (5) 


where cp is the mean latitude of the 1° x 1° anomaly block, Ag, is the original 
anomaly with respect to the International Gravity Formula referred to the 
Potsdam system, and the corrected anomaly Ag s used in this report refers 
to the absolute system (IAG, 1971) with reference to the following gravity 
formula: 


y= y t { 1 + .005,302,43 sin 2 ®- .000,005,87 sin a 2cp) 


( 6 ) 


with the value of equatorial gravity, y E , as 978,033. 51 mgals. 

As the initial anomalies were in nearest mgals, the corrections were 
also applied to the nearest mgals. A straight mean was then taken of all the 
1 ° x 1 ° corrected anomalies falling in any particular 60 n. m. block with its 
latitudinal and longitudinal limits in integral degrees, to give the mean gravity 
anomaly of the 60 n. m. block. The variance of this 60 n. m. mean anomaly was 
then obtained by dividing the sum of variances of the 1 ° x 1 ° anomalies falling 
in it, by the square of the total number of 1° x 1° blocks. The 1° x 1 anomalies 
were thus considered as uncorrelated. All 1° x 1° variances in a 60 n.m. block 
were considered to belong to the same population, and the population variance 
could then be estimated as the average of their pooled variances. 

The limits of the 60 n.m. blocks were in full integer values of degrees, 
thereby insuring that each 60 n. m. block incompassed an exact number of 
1 ° x 1° blocks. As described earlier, the 60 n.m. blocks were obtained 
separately for a 15°/10° equal area block, through the specified subdivisions in 
its component 9/4 300 n. m. blocks, and each of these 300 n. m. blocks into its 
component 25 60 n.m. blocks. 

1 These anomalies (in the Canadian area) were corrected by a -2mgal base 

station correction which was earlier neglected. 
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If none of the 23,355 1° x 1° anomaly fell in any particular 60 n.m. 
block, the mean gravity anomaly was predicted as described below. 


4. Computation of 300 n. m. Block Values 


The 300 n. m. block values were based on the 25 component 60 n. m. 
block values. Hence, when any 60 n.m. block values could not be computed 
as in Section 3, these were predicted by linear regression, based on other 
60 n. m. block values inside the particular 300 n. m. block by the well-known 
relation, using the notation of Rapp (1972): 


g* = r £ [C + D) 1 g 


(?) 


where g$ is the predicted mean anomaly in the pth 60 n.m. block, based on 
the computed mean anomalies of the 60 n.m. blocks from the lxl data as 
in Section 3, and denoted by the column vector g. The variances of the 
computed 60 n.m. block anomalies are denoted by the diagonal matrix D, 
while the covariances between the computed 60 n. m. block anomalies are 
denoted by the matrix C. Cp denotes a column vector of the covariances of 60 
n.m. block, p, anomaly being predicted, with the computed 60 n.m. block 
anomalies. 

The 60 n. m. block anomaly covariances required to be used in Cp and C 
were obtained from the 25 x 25 60 n. m. block anomaly variance covariance matrix. 
The matrix was formed on the basis of each 60 n. m. block anomaly referring to the 
center of the 60 n. m. block, and separated from its adjacent 60 n. m. block anomalies 
within a 300 n.m. block, by 60 n. m. i.e. f , in latitude and longitude. These 
covariances were obtained by straight line interpolation from the data of short- 
range autocovariances of 60 ±30 n.m. free air gravity anomalies, using all 1° x 1° 
data, given in Table 2 on page 6 of Rapp (1972). As described by Rapp, the 60 n. m. 
block anomaly variance covariance matrix was then scaled by a factor of 1. 345 
so that the variance of the 300 n.m. block anomalies conformed to 245 mgals s ; 
and this resulted in 60 n. m. block anomaly variances being raised to 928 mgals 3 
from the original value of 690 mgals 3 . 

After obtaining the gravity anomalies for all the 25 60 n.m. blocks inside 
a 300 n. m. block, the mean gravity anomaly g of the 300 n. m. block was 
computed from the relation: 
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s 


( 8 ) 


25 

E A t g! 

it-1 

25 

E A| 

1- l 


where gi is the computed/predicted anomaly in the ith 60 n. m. block of 
area Ai. 

Taking the value of Ai=Acpj AX jCoscp Bj t where cp B ( is the mean 
latitude of the ith 60 n. m. block of latitudinal and longitudinal extent Acpi, 
A\i respectively, and as Acp t = 1° was the same for all blocks, with the 25 
blocks being arranged in 5 latitudinal belts, equation (8) reduces to: 

6 S 

E cos cp„ E gi AX ! 

_ Jt'i 

g « - __ (9) 

E cos cp Q 
j=i J 


where j = 1, 2, .... 5 refers to the 5 1° latitudinal belts. 

As the main variation in areas of the blocks was due to the change in 
longitudinal extent, as noted in the end of Section 2, equation (9) was con- 
sidered satisfactory instead of using an equation similar to (2) for getting 
the area of each block. 

The variance m a , of the 300 n.m. block anomaly was estimated from 
the relation, using Rapp (1972) notation: 

= - , - T 

m 2 = C - C j (C + D) C i (10) 


where O is the variance of the 300 n. m. block anomalies, taken to be 245 
mgals 2 and Ct is a column vector of covariances between the ith computed 
60 n. m. block anomaly with the mean anomaly of the 300 n. m. block in which 
it lies, and Cand D have the same meaning as in equation 17). 

The standard deviation of the 300 n. m. block anomalies, as obtained in 
equation (10) thus represents the contribution of the variances of computed 60 n.m. 
block anomalies based on 1° x 1° data, as well as the effect of insufficient 1° x 1° 
data, when 60 n.m. block anomalies were predicted based on the computed 60 n.m. 
block anomalies. In general, the standard deviation of the 300 n.m. block anomaly 
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was larger when more 60 n. m. block anomalies had to be predicted. Us 
value ranges from 0. 5 to 3. 0 mgals when all 25 60 n. m. blocks had some 
1° x 1° gravity data, and between 12 to 15 mgals when 1 to 3 60 n. m. blocks 
had some observed 1° x 1° gravity data and the anomalies in the remaining 
60 n. m. blocks were predicted. 

If there was no 1° x 1° gravity anomaly data in any of the 60 n. m. 
blocks inside a 300 n. m. block, the standard deviation of the 300 n. m. block 
anomaly was taken uniformity as 20 mgals, as was done in Rapp (1972). 

A proportional value of gravity anomaly according to longitudinal limits was 
then taken from the 1654 global set of 5° equal area gravity anomalies in 
Rapp (1972). In the case of 15° equal area blocks, there were 369 such 
300 n.m. blocks out of a total of 1656 blocks, of which 60 were in Northern 
hemisphere and 309 in Southern hemisphere. It may be recalled that there 
were about the same number of blocks, 371 out of 1654 if equal area blocks 
in Rapp (1972). 


5. Computation of 15° Equal Area Block Values 

A It) 1 equal area block gravity anomaly was computed from the mean 
anomalies of the 9 component 300 n.m. blocks, whose values were obtained 
in Section 4. To allow for the 300 n. m. blocks being of different areas, a 
weighted mean was taken in proportion to the areas. Analogous to equation ^9), 
the gravity anomaly g of a 15° equal area block was given by: 

3 3 

E cos cpt E g 5 X i 
- 3-1 J 1-1 

S = 3 ( 11 ) 

E cos cp B 
j-.i J 

where g t is the gravity anomaly of the 300 n. m. block, of longitudinal extent 

arranged in 3 latitudinal belts whose central values are given by cp 0 ^, j = 1,2,3. 

The covariances of the 300 n. m. block anomalies were obtained by 
straight line interpolation from the data of long range autocovariances of 300 n. m. 
anomalies given in Table 6 on page 17 of Rapp (1972). Each 300 n.m. block 
anomaly was taken to refer to the center of the 300 n.m. block, and separated 
from the adjacent 300 n. m. block anomalies within a 15° equal area block by 
300 n.m., i.e. 5°, in latitude and longitude. The resulting 9 x9 variance 
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covariance matrix of 300 n. m. block anomalies is given below in Table 3. 

The 300 n.m. block numbering was 1 to 3 in the first latitudinal belt, 4 to 6 
in the next latitudinal belt and 7 to 9 in the last latitudinal belt. The last 
row in Table 3 below gives the covariance of each 300 n.m. block anomaly with 
the mean anomaly of the lif equal area block in which it lies. The average 
of these values represents the variance of the 15° equal area block anomalies 
and comes to 125 mgals 8 . 

Subsequently, the actual variance computed for the 15° equal area 
block gravity anomalies, after these were obtained from equation (11), came 
to 86 mgals 2 . As this was less that 125 mgals 2 , the implicit value of variance 
of 15° equal area block gravity anomalies, no scale factor was required to 
be applied to the covariances of 300 n.m. block anomalies in Table 3, following 
usual procedures in adjustment of working with larger estimates of variances. 

The variance, m a , of a particular 15° equal area block anomaly was 
obtained from an analogous relation to equation (10), where C is now the 
variance of 15° equal area block anomalies obtained as 125 mgals 8 from Table 
3, Ci is the column vector of covariances of the ith 300 n. m. block anomaly 
with the mean anomaly of the 15° equal area block in which it lies, and is 
given by the last row in Table 3. The variances of the component 300 n. m. 
block anomalies are now denoted by D , while C denotes these covariances 
as given in Table 3. 
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TABLE THREE 


Covariances (mgals 3 ) of 300 n.m. Free Air 
Anomalies in a 15° Equal Area Block 


300 n. m. 
Block No. 

1 

2 

3 

4 

1 

250.0 

139.0 

92.2 

139.0 

2 

139.0 

250.0 

139.0 

119.8 

3 

92.2 

139.0 

250.0 

OO 

O 

-3 

4 

139.0 

119. 8 

80.7 

250.0 

5 

119.8 

139.0 

119.8 

139.0 

6 

80.7 

119.8 

139.0 

92.2 

7 

92.2 

80.7 

57. 5 

139.0 

8 

80.7 

92.2 

80.7 

119. 8 

9 

57. 5 

80.7 

92.2 

80.7 


5 

6 

7 

8 

9 

119. 8 

80. 7 

92.2 
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Covariance of a 300 n.m. block anomaly with the mean anomaly of the 15° Equal Area 
block in which it lies: 

116.8 128.9 116.8 128.9 142.8 128.9 116.8 128.9 116.8 
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The gravity anomalies of all 184 15° equal area blocks, along with 
estimates of their standard deviation, are given in the last two columns 
of Table 5. The latitudinal and longitudinal limits of the 15° block, its 
area, the latitude and longitude of its center are also given. The third 
column in Table 5 gives the number of 300 n.m. blocks, if any, in which 
anomalies were taken on a proportional basis from Rapp (1972), when no 
1° x 1° gravity data was available in the 300 n. m. block. 

Some information regarding the minimum, maximum, R. M. S. and 
mean values of 15° block gravity anomalies and standard deviations is 
given in Table 4. With reference to not applying any scale factor to the 
covariances in Table 3, it may be mentioned here that the 95% confidence 
interval for the variance of 15° block gravity anomalies was 91 to 124 mgals 2 
for the Northern hemisphere, 69 to 94 mgals 3 for the Southern hemisphere, 
and 84 to 104 mgals 2 for the whole globe. The estimated variance of 15° 
block anomalies of 125 mgals 3 from Table 3 is larger than these values. 


TABLE FOUR 

Some Statistics for 15° Equal Area Block Free Air Gravity 
Anomalies & Standard Deviations 


r — ■■ 

Northern Hemisphere 

Southern Hemisphere 

Whole Globe 

Min. 

Max. 

R.M.S. 

Mean 

Min. 

Max. 

R. M.S. 

Mean 

Min. 

Max, 

R. M.S, 

Mean 

Gravity Anomalies in Mgals 









-29 

25 

10.6 

-2.2 

-22 

20 

7.9 

-0.6 

-29 

25 

9.4 

-1.4 

Standard Deviations in Mgals 









0. 5 

5. 7 

2.6 

2. 3 

0. 5 

5.7 

4.0 

3.9 

0.5 

5. 7 

3.4 

3. 1 
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33.00 -22.30 

24.50 

0.071 559 63 

10.6 

2.3 

119 

3 

0 -15.00 -30.00 

33.00 

49 .00 -22.50 

41.00 

0.06735043 

1.0 

2.4 

1 20 

4 

0 -15.00 -30.00 

69,00 

65.00 -22.50 

57.00 

0.06735043 

6.0 

2 .4 

121 

5 

0 -15.00 -30. OC 

65.00 

82.00 -22*50 

73.50 

0.07155983 

9.9 

3.0 

122 

6 

0 -15. C.O -30.00 

8 2.00 

98.00 -22.50 

9 0.00 

0.06735043 

-14.2 

3.3 

121 

V 

0 -15. CO -30.00 

9 8.00 

115.00 -22.50 

106,50 

0.071 559 83 

-13.0 

2.8 

i 24 

6 

G -15. CO -30. CO 

115.00 

131.00 -22.50 

123.00 

0.06735043 

-1.0 

1.1 

1 / i 

4 

d -15. CO - 30 . or. 

131.00 

147.00 -22.50 

139.00 

0.06735043 

2.4 

0.5 

126 

10 

0 -15.00 -30. CO 

147.00 

164.00 -22.50 

155.50 

0.071559 83 

7.0 

2.0 

127 

11 

0 -15.00 -30.00 

164. CO 

1*0.00 -22.30 

172.00 

0.0673*043 

20.2 

3.3 

128 

12 

3 -15. CO -30. CO 

180.00 

19 6.00 -2? *50 

188.00 

0.06735043 

-1.6 

3.8 

129 

13 

7 -1 5.00 -30. Of. 

19 6.00 

213.00 -22.50 

204,50 

0.071559 83 

6,0 

5.3 

no 

1 4 

« -.16.00 -30.00 

213, CO 

2/9.00 -22.50 

221.00 

0.06735043 

2. I 

5 .6 

131 

15 

6 -15.00 -3o.no 

229 .00 

245.00 -22.50 

237.00 

0.06735043 

1.6 

5.3 

132 

1 6 

5 -15. GO -30.00 

246.00 

262.00 -22.50 

253.50 

0.07155983 

-0.6 

4 .9 

333 

17 

6 -15.00 -30. GO 

262.00 

278.00 -22.50 

270.00 

0.06735043 

-2.4 

5.5 

134 

n 

2 -15.00 -30.00 

276.00 

295.00 -22,50 

286.50 

0.071559 83 

17.5 

3.4 

135 

19 

C -16.00 -30.00 

295.00 

3)1.00 -22.50 

303.00 

0.06735043 

1.0 

2.4 

136 

20 

0 -15.00 -30.00 

311-00 

327.00 -22.50 

319 .00 

0.06735043 

-13.7 

2-5 

137 

21 

7 -15.00 -30.00 

327.00 

344.00 -22.50 

335.50 

0.071559 83 

-4.8 

5.4 

133 

22 

6 -15.00 -30.00 

344.00 

360.00 -22.50 

352.00 

0.06735043 

-1.9 

5.1 


Seq. No, 


No. of 300 . O O 

\° 

\0 


Area On 

— 


nlpr.pl- 1 9" 

a h 

*E <P« 


Unit 

S 

m r 

Auom, used 




Sphere 

(seals) 

ftgalS) 

139 

1 

5 -30.00 -45.00 

0.0 

19.00 -37.50 

9.50 

0.068 679 21 

-1.7 

4.5 

140 

2 

1 -30.00 -45.00 

19.00 

38.00 -37.50 

28.50 

0.06867921 

14.0 

2.9 

141 

3 

6 -30.00 -45.00 

38.00 

57.00 -37.50 

47,30 

0.06867921 

7. 1 

4.7 

)4 2 

4 

4 -30.00 -45.00 

57.00 

76.00 -37.50 

66.50 

0.0 6 8 6 79 21 

-1.6 

4.3 

143 

5 

5 -30.00 -45.00 

76.00 

95.00 -37.50 

85.50 

0.06867921 

-1.5 

4.1 

14 4 

6 

4 -30.00 -45.00 

95.00 

114.00 -37.50 

104.50 

0.068o 79 2l 

-15.0 

4.0 

145 

7 

6 -30.00 -45.00 

114.00 

133. CO -37.50 

123.50 

0.06867921 

-14.0 

4.2 

146 

8 

2 -30.00 -45.-00 

133,00 

152.00 -37.50 

142.50 

0.068o79 2i 

4.5 

2.7 

147 

9 

2 -30.00 -4 S , 00 

n2.oo 

171*00 -37.50 

161.50 

0.06*679 21 

-4.5 

3.6 

)48 

10 

1 -30.00 -45.00 

171.00 

189.00 -37.50 

180.00 

0.06506451 

3.2 

3.2 

149 

u 

6 -30. GO -45.00 

189 . 00 

208 *00 -37.50 

198.50 

0.06* o 79 ?1 

-7.3 

4.8 

150 

12 

4 -30.00 -45.00 

208.00 

227.00 -37.50 

217*50 

0 . 06 R 6 79 2 1 

-0.4 

4.7 

151 

13 

3 -30.00 -45.00 

227.00 

246.00 -37.50 

236.50 

0.06*67921 

0.6 

4.4 

152 

14 

4 -30.00 -45.00 

246.00 

265.00 -37.50 

255.50 

0.063 679 21 

-4. 3 

4.1 

153 

15 

1 -30.00 -45.00 

265.00 

284.00 -37.50 

274. 50 

0.068 679 21 

-1.3 

3.7 

154 

16 

0 -3C.00 -45.00 

264.00 

303.00 -37.50 

293.50 

0.06 * 6 79 2 1 

13.6 

1.6 

155 

17 

1 -30.00 -45.00 

303.00 

322.00 -37.50 

312.50 

0.06«679 21 

-1.2 

3.2 

156 

18 

5 -30.00 -45.00 

322.00 

341.00 -37.50 

331.50 

0.06 * 679 2 1 

-0.2 

4.9 

157 

19 

5 -30.00 -45.00 

341.00 

360.00 -37.50 

350. 50 

O.C68t>79 2l 

2.4 

4,6 

158 

1 

9 -45.00 -60.00 

0.0 

24,00 -52.50 

12.00 

■0.06056768 

-1.9 

5.7 

159 

2 

7 -45.00 .-60.00 

24.00 

48.00 -52.50 

36.00 

0.06656768 

0.0 

5.4 

160 

3 

7 -45.00 -60.00 

40.00 

72.00 -52.50 

60*00 

0.0<»f>5 6 Tc*P 

1 .3 

6.3 

161 

4 

a -45.00 -60.00 

72.00 

96.00 -52.50 

84.00 

0.06656768 

1.0 

5.5 

162 

5 

9 -45.00 -60.00 

9 6.00 

120.00 -52.50 

108.00 

0.06636768 

-2.0 

5.7 

163 

6 

9 -45.00 -60.00 

120.00 

144 .00 -52.50 

132.00 

0.06666768 

-2.6 

5.7 

164 

7 

4 -45.00 -60.00 

144.00 

168.00 -52.50 

156.00 

0.06656768 

0.4 

4.1 

165 

8 

3 -45.00 -60.00 

168.00 

192.00 -52.50 

180.00 

0-06656768 

-5.1 

4.2 

166 

9 

a -45.00 -60.00 

19 2.00 

216.00 -52.50 

204,00 

0.06656768 

-1.6 

5.5 

167 

10 

9 -45-00 -60.00 

216.00 

240.00 -52.50 

22H.OO 

0.06656768 

1.1 

5.7 

168 

11 

6 -45.00 -60.00 

240.00 

264.00 -52.50 

252.00 

0.06656768 

0.2 

4.9 

166 

12 

3 -45.00 -60.00 

264.00 

288.00 -52.50 

276.00 

0.06656768 

-1.9 

4 . 3 

170 

13 

0 -45.00 -60.00 

288.00 

312.00 -52.50 

300.00 

0.06656768 

-0.2 

2-6 

1?\ 

14 

5 -45.00 -60. OC 

312.00 

336.00 -52.50 

324.00 

0.06f>6o76 8 

3*2 

4.9 

172 

15 

9 -45.00 -60.00 

336.00 

360.00 -52.50 

348.00 

0.06656768 

0.4 

5 .7 

173 

I 

2 -60.00 -75.00 

0.0 

40.00 -67.50 

20.00 

0.06* 74 365 

6.7 

3.5 

174 

2 

4 -60.00 -75.00 

40.00 

80.00 -67.50 

60.00 

0.0e>9 74365 

14.4 

3.7 

175 

3 

0 -60.00 -75.00 

80.00 

120.00 -67.50 

100.00 

0.069 74365 

-0.5 

2.9 

176 

4 

l -60.00 -75.00 

120.00 

160.00 -67.50 

i4n.no 

0.069 74?6* 

-9.7 

3.1 

L 77 

5 

3 -60.00 -75.00 

160.00 

200.00 -67.50 

180.00 

0.069 74 3 65 

-9.4 

3.5 

178 

6 

5 -60.00 -75.00 

200.00 

240.00 -67.50 

220.00 

0.0 f>9 74 3 65 

-9.0 

4 . 6 

179 

7 

2 -60.00 -75.00 

240.00 

280.00 -67.50 

260.00 

0.069 74365 

-1.9 

4.2 

180 

a 

2 -60.00 -75.00 

280.00 

320.00 -67.50 

300.00 

0.069 74365 

10.1 

3.9 

181 

9 

9 -60.00 -75.00 

320.00 

360.00 -67.50 

340.00 

0.069 74365 

-6.6 

5.7 

182 

1 

6 -75.00 -90.00 

0.0 

120.00 -B2.50 

60.00 

0.07136479 

3.4 

4.6 

183 

2 

0 -75.00 -90.00 

120.00 

240.00 -82.50 

180.00 

0.07136479 

-18.0 

2.4 

184 

3 

1 -75.00 -90.00 

240.00 

360.00 -82.50 

300.00 

0.07136479 

-6.5 

2.9 



6. Computation of 10° Equal Area Block Values 


The procedure for obtaining 10° equal area block gravity anomalies, 
and their standard deviations, was similar to that described for 15? blocks 
in Section 5. The main difference was that the number of component 300 n.m. 
blocks was now 4, instead of 9. The limits of these 300 n. m. blocks, and 
in turn of their 25 component 60 n.m. blocks, was set, as before, to insure 
an integral division, as described in Section 2. 

Analogous to equation (11), the gravity anomaly, ~g , of a 10° equal 
area block was given by : 


2 3 _ 

_ £ coscp B E giki 

g= J21 Ltk 

3 

E coscp„ 
j=i i 


( 12 ) 


where g t is the gravity anomaly of the ith component 300 n. m. block, of 
longitudinal extent X t , arranged in two latitudinal belts, with central values 
as cp„ , j = 1,2. 

The covariances of the 300 n.m, block anomalies in a 10° equal area 
block were obtained in the same manner as described for the 15? equal area 
block, except that it now resulted in a 4 x 4 matrix in place of the earlier 
9x9 matrix in Table 3. The covariances of the 300 n.m. block anomalies in 
a 10° equal area block are given in Table 6 below, and it can be seen to be 
an extract of corresponding entries in rows and columns 1,2,4, 5 of Table 3. 

The overall mean in Table 6 represents the variance of 10° equal area block 
anomalies and comes to 162 mgals 3 . Subsequently, the actual variance computed 
for the 10° equal area block gravity anomalies, after these were obtained from 
equation (12), came to 127 mgals 3 . Following the usual procedure in adjustment 
of utilizing larger variance estimates, no scale factor was thus required to be 
applied to the covariances in Table 6. 
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TABLE SIX 


Covariances (mgals 2 ) of 300 n.m. Free Air Gravity Anomalies 
in a 10° Equal Area Block 


300 n. m. 


Block No. 

1 

2 

3 

4 

1 

250.0 

139.0 

139.0 

119.8 

2 

139.0 

250.0 

119.8 

139.0 

3 

139.0 

119.8 

250.0 

139.0 

4 

119.8 

139.0 

139.0 

250.0 


Covariance of a 300 n.m. block anomaly with the mean anomaly of the 10° 
equal area block in which it lies: 

162.0 162.0 162.0 162.0 


The variance, m a , of a particular 10° equal area block anomaly was 
again obtained from an analogous relation to equation (10), where U is now the 
variance of 10° equal area block anomalies, i.e. 162 mgals a , C t is the column 
vector of covariances of the ith 300 n.m. block anomaly with the mean anomaly 
of the 10° equal area block in which it lies, and is given in the last line of Table 6. 
The variances of the component 300 n. m. block anomalies are again denoted by 
D , while C denotes their covariances as given in Table 6. 

The gravity anomalies of all the 416 10° equal area blocks, and estimates 
of their standard deviations are given in the last two columns of Table 8. The 
arrangement of other columns in Table 8 is the same as described for Table 5. 

In particular, column 3 of Table 8 again gives the number of 300 n.m. blocks, 
if any, in which anomalies are taken on a proportional basis from Rapp (1972) 
in absence of any 1° x 1° gravity data in that 300 n.m. block. 
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Relevant information analogous to Table 4 is given in Table 8. The 
95% confidence interval for the variance of 10° block gravity anomalies was 
127 to 187 mgals 2 for the northern hemisphere, 84 to 124 mgals 3 for the 
southern hemisphere, and 112 to 147 mgals a for the whole globe. The 
estimated variance of 10° block anomalies of 162 mgals 3 from Table 6 is larger, 
and has thus been used without any scaling. 


TABLE SEVEN 

Some Statistics for 10° Equal Area Block Free Air Gravity 
Anomalies & Standard Deviations 


Northern Hemisphere 

Southern Hemisphere 

Whole Globe 

Min. Max. R.M.S. Mean 

Min. Max. R.M.S. Mean 

Min. Max. R.M.S. Mean 

. 

Gravity Anomalies in Mga' 


-41 34 11.3 -1.4 

0.5 7.9 4.9 4.4 

-41 28 12.5 -2.0 | 

Standard Deviations in Mgi 

1-29 34 10.0 -0.5 

lls 

0.5 7.9 3.8 3.3 

0.7 7.9 5.8 5.4 
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TABLE 8 


10° Equal Area Blocks - Free Air Gravity Anomalies with Standard Deviations 


Seq. No. 

No. of 30b O 

am ?ropl,| ^P|y 

O 

Cp3 

X° 

a h 

X°e 

0 
<P M 

\° 

Am 

Area On 
Unit 

f 


Seq. No. 
No. of 300 
am Propl. | 

0 

<Pn 

O 

cp 3 


x° E 

O 

CDm 

Am 

Area On 

Anoin 
1 1 

2 

90.00 

00.00 

0.0 

120.00 

85.00 

60.00 

Sphere 
0. 03 181857 

Ivalsl 

6.9 

fflealflk 

6.4 

Aaom. used 
52 4 *0 

50.00 

40.00 

42.00 

55.00 

45.00 

48.50 

Sphere 

0*02796609 

Z Z 

1 

90.00 

30.00 

120.00 

240.00 

85.00 

180.00 

0.03161857 

2.2 

4.1 

53 

5 

0 

50.00 

40,00 

55.00 

69.00 

45.00 

62.00 

0.03011 733 

3 3 

0 

90.00 

SO. 00 

240.00 

360.00 

85.00 

300.00 

0.03181857 

1.8 

4.1 

54 

6 

0 

50.00 

40.00 

69.00 

83.00 

45.00 

76.00 

0.03011733 

4 1 

0 

80.00 

70.00 

0.0 

40.00 

75.00 

20.00 

0.03149630 

1.7 

4.0 

55 

7 

0 

50.00 

40.00 

03.00 

9 7.00 

45.00 

90.00 

0.03011 733 

5 2 

0 

80.00 

70.00 

40.00 

60.00 

75.00 

60.00 

0.03149630 

-6.9 

4.9 

56 

0 

0 

50.00 

40.00 

9 7.00 

111*00 

45.00 

104.00 

0*03011733 

6 3 

1 

80.00 

70.00 

80.00 

120.00 

75.00 

100,00 

0.03149 630 

-5.7 

4.7 

57 

9 

0 

50.00 

40. CO 

111.00 

125.00 

45.00 

118.00 

0.0 3011 733 

7 4 

2 

SO.CO 

70. CO 

120.00 

160.00 

75.00 

L40.00 

0 • 031 49630 

-5.3 

6.0 

50 

10 

0 

50.00 

40.00 

125.00 

138.00 

45.00 

131.50 

0.0279 6609 

3 5 

0 

80.00 

70.00 

160.00 

200.00 

75.00 

180.00 

0.03149630 

-2.5 

3.S 

59 

u 

1 

50.00 

40*00 

138.00 

152.00 

45.00 

145.00 

0.03011 733 

<5 6 

0 

8C.C0 

70.00 

200.00 

240.00 

75.00 

220.00 

0.03149630 

“11.0 

1.1 

60 

12 

4 

50.00 

40*00 

152. GO 

166*00 

45.00 

150.00 

0.03011733 

10 7 

0 

80.00 

7 0 * GO 

240.00 

280. 00 

75.00 

260.00 

G. 03149 630 

-12.2 

1 .6 

61 

13 

0 

50.00 

40.00 

166.00 

180.00 

45.00 

173.00 

0 . 0 30 1 1 7 3 3 

11 6 

0 

H 0. 00 

70.00 

2 BO .00 

320.00 

75.00 

300-00 

0.03149630 

0.9 

3.0 

62 

14 

1 

50.00 

40.00 

180.00 

194 .00 

45.00 

187*00 

0.03011 733 

12 9 

0 

80 . OO 

70.00 

320.00 

360.00 

75.00 

340.00 

0.03149 630 

10.2 

4.5 

63 

15 

0 

50.00 

40.00 

194.00 

208.00 

45.00 

201.00 

0.030 11 733 

13 L 

0 

70.00 

60.00 

0.0 

24.00 

65.00 

.12.00 

0.03085765 

‘ 2.7 

1.3 

64 

65 

16 

17 

0 

0 

50.00 

50.00 

40.00 

40.00 

208.00 
222. CO 

222.00 

235.CO 

4 5.00 
4 5.00 

215,00 

228.50 

0.03011733 
0. 0279 6609 

H 2 

0 

7C.00 

60.00 

24 .00 

48.00 

65.09 

36.00 

0.03035765 

-1.2 

3.0 

66 

18 

0 

5 0.00 

40.00 

235.00 

249 .00 

45.00 

242.00 

0.03011 733 

15 3 

G 

70 *00 

60.00 

48 . CO 

72.00 

65.00 

60.00 

0.03085765 

-4.1 

4.8 

67 

19 

0 

50.00 

40.00 

249 , 00 

263.00 

4 5.00 

256.00 

0.0301 l 733 

16 -4 

0 

7 0. 00 

60. cc 

72.00 

96 .00 

65.00 

84.00 

0,03085765 

-16.9 

2-7 

68 

20 

0 

5C-.G0 

40.00 

263.00 

277 .00 

45.00 

270.00 

0.0^011733 

1 7 5 

0 

7 0 . 0 C 

60. GO 

96 . 00 

12 0.00 

65.00 

1 08 . 09 

0.0 SOS 5 705 

-28.2 

l .5 

69 

21 

0 

50.00 

40.00 

277.00 

29 1*00 

45.00 

204.00 

0.030 11 733 

1 3 K 

rj 

7 C . 00 

40. Ot 

1 20. uC 

144 .00 

65.00 

132.00 

0.03035765 

-7.9 

1.4 

70 

22 

0 

50.00 

40.00 

291.00 

305.00 

45.00 

29 8.00 

0.03C11 733 

19 7 

0 

70 .00 

60.00 

144.00 

168.00 

65.00 

156.00 

0.03005765 

16.0 

1*3 

71 

23 

0 

50.00 

40.00 

305. 00 

313.00 

45*00 

3U .50 

0.0279 6609 

20 9 

G 

7 G.CO 

6 c . 0 0 

168.00 

192 .00 

65.00 

180.00 

0.03085765 

10.7 

2.6 

72 

24 

0 

50.00 

40.00 

318.00 

332.00 

45,00 

325*00 

0.03011733 

21 9 

0 

70.00 

60.00 

19 2.00 

216.00 

65 . 00 

204.00 

0.03085765 

9. 1 

1 .5 

73 

25 

0 

50.00 

40.00 

312.00 

346. 00 

4*>. 00 

3 J9 *00 

0.0 30117 33 

22 10 

0 

7f .00 

60.00 

216.00 

240.00 

65,00 

22K.OG 

0.03085765 

10.2 

2.0 

74 

26 

0 

5C.O0 

40.00 

346. GO 

360*00 

45.00 

35 3. ,00 

0.0 3011 733 

23 11 
2 < * 12 

rj 

0 

7 ') . 0 U 
7 0.00 

6 y . co 
60.00 

240 . 00 

264 .00 

264.00 

288 .00 

65.00 

65.00 

252.00 

276.00 

0.03085765 

0.03085765 

-27.8 

-33.8 

1 .3 
2.2 

75 

1 

0 

40.00 

30.00 

0.0 

12.00 

35.00 

6.00 

0.02990337 

25 1 3 

0 

70.00 

60.00 

268.00 

312.00 

65 . 00 

300.00 

0.0 3005 765 

-C.9 

1 .7 

76 

2 

0 

40.00 

30.00 

12.00 

24.00 

35.00 

ia.00 

0. 0?99 0 537 

2 6 14 

0 

70. 00 

60. GO 

212.00 

336.00 

65.00 

324.00 

0.03065765 

7.5 

5.4 

77 

3 

0 

40.00 

30.00 

24.00 

36*00 

35*00 

30.00 

0.02990637 

27 15 

1 

70 • 00 

60. on 

136.00 
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0.00 

220.00 

230.00 

5.00 

225.00 

0.030 30732 

-o.e 

7.9 

144 

7 

0 

2 C .00 

ID . 00 

62.00 

72.00 

15.00 

67.00 

0.029 38 64 5 

-17. a 

4.1 

196 

?4 

4 

10.00 

0.00 

230.00 

240.00 

5,00 

235.00 

0.03030732 

- 1.2 

7.9 

145 

9 

0 

20.00 

10.00 

72.00 

62.00 

15.00 

77.00 

0-029 30 645 

- 22.9 

2*3 

197 

25 

2 

10.00 

0.00 

240.00 

250.00 

5.00 

245.00 

0.03030732 

- 2,3 

6.3 

146 

9 

l 

2 C . C 0 

10.00 

02.00 

93.00 

15-00 

87.50 

0.03232510 

- 12.9 

4.6 

198 

26 

2 

10.00 

0.00 

250.00 

260.00 

5.00 

255.00 

0.03030732 

- 1*9 

6.5 

147 

10 

0 

20.00 

10.00 

93.00 

103-00 

15.00 

98-00 

0.029 38 645 

- 11.0 

2.3 

199 

27 

1 

10.00 

0.00 

260.00 

270.00 

5.00 

265.00 

0.03030732 

0*9 

6..1 

143 

11 

0 

2 0 . CO 

10.00 

103.00 

1 13.00 

15-00 

108.00 

0.029 30645 

- 5.3 

3.2 

200 

28 

0 

1 C . 00 

0.00 

270.00 

280.00 

5.00 

275.00 

0*03030732 

10.0 

3*7 

149 

12 

0 

20.00 

10.00 

1 1 3 . 00 

123.00 

15.00 

118.00 

0.029 38 645 

21.5 

3.0 

201 

29 

0 

10-00 

0.00 

280.00 

29 0-00 

5.00 

265.00 

0.03030732 

24*1 

1.7 

ISO 

13 

0 

2 C .00 

id.og 

123-00 

134.00 

15.00 

128.50 

0.03232510 

13*3 

4.8 

202 

30 

1 

10.00 

0.00 

290.00 

300.00 

5.00 

29 5.00 

0.03030732 

- 0.6 

5.7 

151 

14 

0 

20.00 

10.00 

134.00 

144.00 

15-00 

139 .00 

0.029 38 645 

9.1 

4,2 

203 

31 

0 

10.00 

0.00 

300.00 

310.00 

5.00 

305.00 

0.03030732 

- 13.6 

5.0 

152 

15 

0 

20.00 

1 C . 00 

144-.00 

154*00 

15.00 

149.00 

0.029 30645 

1 * 3 

3.9 

204 

32 

0 

10.00 

0.00 

310.00 

320.00 

5.00 

315.00 

0.03030732 

- 15.4 

4.6 

153 

16 

0 

20 .00 

10.00 

154.00 

165.00 

15.00 

159.50 

0.03232510 

- 1.7 

4.9 

205 

33 

0 

10.00 

0.00 

320.00 

330.00 

5.00 

325.00 

0 * 0 30 30 7 32 

- 0.4 

3.4 

154 

17 

1 

20.00 

10.00 

165.00 

175.00 

15.00 

170.00 

0.029 38645 

- 5.3 

5.4 

206 

34 

2 

10.00 

0.00 

330.00 

340.00 

5.00 

335.00 

0.03030732 

1*1 

5.4 

155 

18 

0 

20.00 

10.00 

175.00 

165.00 

15*00 

180.00 

0*029 38 645 

5.7 

4 «8 

207 

35 

0 

10.00 

0.00 

340.00 

350.00 

5.00 

345.00 

0.03030 732 

5*3 

4.0 

156 

19 

0 

20.00 

10.00 

105*00 

19 5.00 

15*00 

19 0.00 

0*029 38645 

- 6*8 

5.0 

200 

36 

0 

IP. 00 

0.00 

350.00 

360.00 

5.00 

355.00 

0 . 0303073 ? 

12*3 

3*6 
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209 

1 

2 

C.O 

-10.00 

0.0 

10.00 

210 

2 t 

3 

0.0 

-10.00 

10.00 

2 0.00 

HI 

3 ' 

0 

c.o 

-10.00 

20.00 

30.00 

212 

4 ! 

3 

0.0 

-10*00 

30.00 

4 0.00 

213 

5 

0 

c.o 

-io. or 

40.00 

50.00 

*>1 L. 

6 < 

3 

0.0 

-10.00 

50.00 

60.00 

H 5 

7 

0 

0.0 

-10. 00 

60. OG 

70.00 

?I6 

3 

1 

o.c 

- i 0 . 00 

70.00 

8 0.00 

H7 

9 

0 

0.0 

-10.00 

go. 00 

9 0.00 

? i 5 

10 1 

D 

0.0 

-10. CO 

90. CO 

100.00 

H9 

11 

0 

0.0 

-10.00 

100.00 

no. oo 

220 

12 < 

0 

0 .0 

-10.00 

n o . oo 

12.0.00 

221 

13 

0 

0.0 

-10.00 

120.00 

130.00 

>22 

14 ( 

0 

0.0 

-10.00 

130.00 

140.00 

222 

15 

0 

0.0 

-10.00 

140.00 

150.00 

22<* 

16 < 

3 

0.0 

- 1 0 . DC 

150.00 

160.00 

225 

17 

2 

f .0 

-10.00 

160.00 

17C.00 

224 

1ft 

1 

0.0 

-10.00 

170.00 

3 RO.00 

227 

19 

0 

c.o 

-10.00 

10C.OO 

19 0.00 

22? 

20 

l 

0.0 

-10. CO 

190.00 

200.00 

229 

21 

2 

r .o 

-io. or 

200.00 

210.00 

2'0 

22 

3 

0.0 

-10. CO 

210.00 

220.00 

k H 

23 

4 

o.o 

-10.00 

220.00 

230.00 

H? 

24 i 

tf 

0 .0 

-10. CO 

230.00 

240.00 

733 

25 

4 

0.0 

-10. GC; 

240.00 

250.00 

2 34 

2 6 « 

v 

0.0 

-10. co 

2 50.00. 

26 0. 00 

22$ 

2? 

4 

t.o 

-10.00 

260.00 

270.00 

2 36 

2ft - 

2 

0.0 

-10.00 

270.00 

280.00 

237 

2* 

0 

c.o 

-10.00 

200.00 

290.nf) 

23 « 

30 i 

fj 

0.0 

-io.no 

290.00 

300.00 

2 39 

?1 

2 

0.0 

-10.00 

300.00 

310.00 

2^0 

32 

r ; 

0.0 

-17.00 

3 10 . 00 

320.00 

?4i 

3 3 

0 

c.o 

-10.00 

320.00 

330.00 

242 

34 < 

C . 

0.0 

-10.00 

330.00 

34 0. OO 

243 

35 * 

0 

0.0 

-10.00 

340.00 

350.00 

?44 

36 

1 

0.0 

-10.00 

350.00 

360.00 


24 5 

1 

3 -10.00 -20.00 

0.0 

10.00 

24 t 

2 

i -lr.oo - 20.00 

10.00 

21.00 

247 

3 

o -in. oo - 20.00 

21-00 

3 1-00 

243 

4 

C -10.00 -20. CO 

3 i * CO 

41.00 

249 

5 

0 -10.00 -20.00 

4 1.00 

51-00 

2 5 0 

6 

0 -10.00 -20.00 

51.00 

62.00 

251 

7 

0 -10.00 -20.00 

62.00 

72.00 

252 

8 

1 -1C. GO -20.00 

72.00 

6 2.00 

253 

9 

0 -10.00 -20.00 

87.00 

9 3 . 00 

254 

10 

0 -10.00 -20.00 

9 3.00 

103-00 

255 

11 

0 -1C. 00 -20.00 

103.00 

113.00 

254 

12 

0 -10.00 -20.00 

113,00 

123-00 

257 

13 

0 -10.00 -20.00 

123-00 

134.00 

258 

14 

0 -1C. 00 -20.00 

134.00 

144.00 

259 

15 

0 -10.00 -20. GO 

144.00 

154.00 

260 

16 

0 -1C. CO -20. CO 

154.00 

165.00 


o 

\0 

Area On 

— 


©M 

Xm 

Unit 

g 



Sphere 


?E&Uj 

-5.00 

5.00 

0.03030732 

-4.1 

6.7 

-5.00 

15.00 

0.0 30 30 732 

-5.8 

4.6 

-5. CO 

25.00 

0.03030732 

-14,6 

2.5 

-5.00 

35.00 

0.0 30 30 7 32 

3.4 

2.3 

-5. CO 

45.00 

0.03030732 

-26.5 

2.6 

-5.00 

55.00 

0.03030732 

-9.8 

3.0 

-5. CO 

65.00 

0. 03030732 

-13.4 

4.0 

-5.00 

75.00 

0.0 30 30 7 3 2 

-24.2 

4.7 

-5.00 

85. on 

0.03030732 

-28.9 

4.0 

-5.00 

9 5.00 

0.030 30732 

-4.0 

4.1 

-5.00 

105.00 

0 .030 3C 73 2 

8.2 

2.8 

-5.00 

115.00 

0.030 30732 

12.0 

3.5 

-5.00 

125.00 

0.03030732 

-4.5 

2-4 

-5.00 

135.00 

0. 03030732 

5.6 

2.9 

-5.00 

145.00 

0.03030732 

26.7 

1.5 

-5.00 

155.00 

0-030 30732 

24.8 

2.7 

-5.00 

165.00 

0.03030732 

-12.3 

4.9 

-5.00 

175.00 

0.03030732 

-2.6 

4.7 

-5.00 

185.00 

0.03030732 

-l. 1 

5.1 

-5-00 

19 5.00 

0.030 30732 

8.1 

6.2 

-5.00 

205.00 

0.03030732 

1-0 

7.1 

-5.00 

215.00 

0.030 30732 

2.1 

7.4 

-5.00 

276.00 

0. U 30 307 32 

0. 8 

7.9 

-5.00 

235.00 

0.030 30732 

-2.1 

7.9 

-5.00 

246.00 

0.03030732 

-1.6 

7.9 

-5.00 

255.00 

0.0 30 30 7 32 

0.0 

7.9 

-5.00 

265.00 

0.03030732 

-2.0 

7.9 

-5.00 

275.00 

0.0 30 30 7 32 

-2.3 

6.1 

-5.no 

2R5-O0 

0.03030732 

2. 5 

4.7 

-5.00 

29 5.00 

0. 0 30 30 732 

4*6 

6.1 

-5.00 

305.00 

0.03030732 

-2.2 

6.6 

-5.00 

315.00 

0.0 30 30 732 

-28.7 

2.5 

-5.00 

32 5.00 

0.03030732 

-6.7 

2.9 

-5.00 

333. CG 

0,030 30732 

-6. 1 

4.3 

-5.00 

345.00 

0,03030732 

-1.9 

3.8 

-5.00 

355.00 

0.0 30 30 732 

-2.2 

6 .0 

-15.00 

5.00 

0.029 38 645 

-7.9 

7.3 

-15.00 

15.50 

0.03232b 10 

6.0 

6-2 

-15.00 

26.00 

0.029 3A 645 

-0. 8 

4 .1 

-15.00 

36.00 

0.029 38645 

-7.4 

4.2 

-15.00 

44.00 

0-029 38 645 

-0-8 

3.1 

-15.00 

56.50 

0.03232510 

-3.6 

3-4 

-15.00 

67.00 

0.029 3ft 645 

1.7 

4-5 

-15.00 

77.00 

0.029 38645 

-3-7 

5.8 

-15.00 

87.50 

0.032 32510 

-17.6 

4.2 

-15.00 

98.00 

0.029 38645 

-15.7 

3.0 

-15.00 

105.00 

0.029 38 645 

-0,5 

3.4 

-15.00 

118.00 

0.029 36645 

-7.5 

1.0 

-15.00 

128.50 

0.032 32510 

16.5 

0.7 

-15.00 

139.00 

0 -G29 36645 

13.4 

1.3 

-15.00 

1 49 . 00 

0.029 38 645 

16.4 

1.6 

-15.00 

159.50 

0.03232510 

12.8 

2.1 
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261 

17 

0 -1C.00 -20.00 

165.00 

175.00 -15.00 

170.00 

0.029 30 645 

11.4 

4.7 

262 

18 

0 -10.00 -20.00 

175.00 

185.00 -15.00 

180.00 

0*029 38 645 

1 0. 4 

4.7 

263 

19 

0 -10.00 -20.00 

185.00 

195.00 -15.00 

190.00 

0.029 38o45 

9.8 

4.8 

264 

20 

2 -10.00 -20.00 

195.00 

206.00 -15.00 

200.50 

0,0 32 32 510 

4.8 

6.8 

265 

21 

3 -1C. 00 -20.00 

206.00 

216.00 -15.00 

211.00 

0.029 38645 

9.4 

7.2 

266 

22 

3 -10.00 -20.00 

216.00 

226.00 -15.00 

221.00 

0.029 30 645 

-1.2 

7.3 

267 

23 

4 -10.00 -20.00 

226.00 

237.00 -15.00 

231.50 

0.03232510 

-0. 3 

7.9 

268 

24 

4 -10.00 -20.00 

237.00 

247.00 -15.00 

242.00 

0.029 3R 645 

2.9 

7.9 

269 

25 

4 -1C. 00 r20-0t> 

247.00 

257.00 -15.00 

252.00 

0.029 33645 

0.7 

7.9 

270 

26 

4 -10.00 -20.00 

257.00 

267.00 -15.00 

262.00 

0.02* 35 645 

-2.8 

7.9 

271 

27 

3 -10.00 -20-00 

267.00 

278.00 -19.00 

272.60 

0.03237510 

-2.4 

7.3 

272 

28 

0 -10-00 -20.00 

278.00 

28B.OO -15.00 

283.00 

0.029 30 6-5 

-4.2 

5.2 

27 3 

29 

0 -10.00 -20.00 

208.00 

298.00 -15.00 

293.00 

0.029 30645 

33.2 

4.0 

274 

30 

1 -10.00 -20.00 

298.00 

309.00 -15.00 

303.50 

0.03232610 

0.3 

5.9 

275 

31 

0 -10.00 -20.00 

309 .00 

319 .00 -15.00 

314.00 

0.029 30645 

-11.6 

2.7 

276 

32 

0 -10.00 -20.00 

319.00 

329.00 -15.00 

324.00 

0.029 3* 645 

-12.0 

2 .8 

277 

33 

4 -If. 00 -20.00 

320.00 

339.00 -15.00 

334.00 

0.02*30 645 

-6.4 

7.9 

27ft 

34 

2 -10-00 -20.00 

339.00 

350.00 -15.00 

344.50 

0.03232510 

-0.6 

5.9 

279 

35 

1 -10.00 -20.00 

350.00 

360.00 -15.00 

355.00 

0.029 30645 

-1.9 

5.9 

280 

1 

0 -20.00 -30.00 

o.o 

11.00 -26.00 

5.50 

0.030 32*9 5 

0.2 

5.0 

281 

2 

0 -20.00 -30.00 

ll. no 

22.00 -25.00 

16.50 

0.0303:995 

11.4 

3.6 

282 

3 

0 -20.00 -30.00 

22.00 

33.00 -25.00 

27.50 

0.03037995 

15.0 

2.3 

283 

4 

0 -20-00 -30.00 

33.00 

44.00 -25.00 

38.50 

0.0 30 329*5 

-6.0 

3.6 

264 

5 

0 -20.00 -30.00 

44.00 

55.00 -25.00 

49.50 

0.03037995 

13. 6 

3.5 

285 

6 

0 -20.00 -30.00 

55,00 

65.00 -25.00 

60.00 

0.02757269 

a. 5 

3.7 

266 

7 

0 -20.00 -30.00 

65.00 

76.00 -25.00 

70.50 

0.03032995 

21.7 

3.5 

297 

a 

0 -20.00 -30.00 

76.00 

87.00 -25.00 

61.50 

0.03032995 

-4.3 

5.7 

288 

9 

0 -20,00 -30.00 

07.00 

98.00 -25.00 

9 2.50 

0.03032995 

-10. L 

5.4 

289 

10 

0 -20.00 -30-00 

98.00 

109.00 -25.00 

103.50 

0.0 30 32S9 5 

-12.7 

4.8 

29 0 

ii 

0 -20.00 -30.00 

100.00 

120.00 -25.00 

114.50 

0.0303799 5 

-2.0 

2.7 

291 

12 

0 -20.00 -30.00 

120.00 

131.00 -25.00 

125.50 

0.030 32995 

-8.2 

1 .6 

29 2 

13 

0 -20.00 -30.00 

131.00 

142.00 -25.00 

136,50 

0.0 30 32° 9 5 

-3. 8 

0.8 

29 3 

14 

0 -20.00 -30.00 

142.00 

153.00 -25.00 

147. 60 

0.030 32995 

10.3 

1 .4 

294 

15 

0 -20.00 -30,00 

153.00 

164.00 -25.00 

158.50 

0.03037995 

0. 1 

4.2 

29 5 

16 

0 -20.00 -30.00 

L64, 00 

175.00 -25.00 

169 .50 

0.03032995 

24.8 

4 .8 

296 

17 

0 -20,00 -30.00 

175.00 

185.00 -25.00 

100.00 

0.02757269 

15.4 

5.5 

297 

18 

2 -20,00 -30.00 

185-00 

1*6.00 -25.00 

190. 50 

0.0 30 3799 5 

-15.3 

5.5 

29 A 

19 

4 -20.00 -30.00 

196.00 

207.00 -25.00 

201.60 

0.03037*95 

-1.9 

7.9 

299 

20 

4 -20.00 -30.00 

207.00 

218.00 -25.00 

212.50 

0.0 30 329^5 

1.0 

7 .9 

300 

21 

4 -2C.00 -30.00 

21B.00 

229 .fi[> -25.00 

223.50 

0.03037*95 

1 . 3 

7.9 

301 

22 

4 -20.00 -30. CO 

229.00 

240.00 -25.00 

234.50 

0.03032945 

2.0 

7.9 

30? 

? 3 

1 -20.00 -30. 00 

240.00 

251.00 -25.00 

246.50 

0.0 30 3249 5 

1.6 

5.8 

303 

24 

2 -20.00 -30.00 

251.00 

262.00 -25.00 

25 6.50 

0.03032995 

0.1 

6 .6 

304 

25 

4 -20.00 -30.00 

262.00 

273.00 -25.00 

267,50 

0.03037994 

-1.8 

7.9 

305 

26 

4 -20.00 -30.00 

273,00 

28^.00 -25.00 

278 . 50 

•0.03032495 

-4.1 

7.9 

306 

27 

0 -20.00 -30.00 

204. CO 

295.00 -25.00 

209 .50 

0.03032995 

34.0 

3.4 

307 

28 

0 -20.00 -30.00 

295.00 

305.00 -25.00 

300.00 

0.02757269 

5.6 

3 .7 

308 

29 

0 —20. CO -30.00 

305.00 

316.00 -25.00 

310.50 

0.03032995 

-12.5 

2.4 

309 

30 

0 -20.00 -30.00 

316.00 

327.00 -25.00 

321.50 

0.030 3299 5 

-9.6 

4.7 

310 

31 

3 -20.00 -30.00 

327.00 

338.00 -25.00 

332.50 

0.03032995 

-4.5 

7.5 

311 

32 

4 -20.00 -30.00 

338.00 

349.00 -25.00 

343.50 

0.030 3299 5 

-0. 1 

7*9 

312 

33 

2 -20.00 -30*00 

349 . 00 

360.00 -25.00 

354.50 

0.030 3 29 9 5 

-5.5 

7.0 
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312 

1 


-30. 

00 

-40, 

.00 

0 

.0 

12. 

00 

>14 

2 

1 

-30 « 

00 

-4 0 

.co 

u, 

.00 

24. 

00 

315 

3 

0 

-3 C . 

CO 

-40, 

.00 

24 

• CO 

36, 

.00 

316 

4 

0 

— 50 . 

00 

-4 0 

.00 

36, 

.00 

46. 

00 

2‘i 7 

5 
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7. Conclusion 


15° and 10° equal area block mean free air gravity anomalies, 
with estimates of their standard deviations have been given in Tables 
5 and 9 of this report. The block limits have also been given there, 
and follow the scheme of Section 2 of Rapp (1971), with the modification 
of longitudinal limits being integral degrees. 

The values are in terms of the starting data of the set of 23,355 
l°xl° mean free air anomalies used by Rapp (1972), which were referred 
to the absolute system (IAG 1971) with the gravity forumla given in equation 
(6), and the value of equatorial gravity as 978,033.51 mgals. 

Each 15° and 10° equal area block was separately divided into its 
9 and 4 component 300 n.m. blocks respectively, which were in turn divided 
into 25 60 n.m. blocks. The anomalies and variances of these 60 n.m. 
blocks were obtained from the 1° x 1° data mentioned above. The 300 n.m. 
blocks were used as intermediate step, specifically devised, in which 60 
n. m. block anomalies could be predicted using autocovariance data in Rapp 
(1972). The latitudinal and longitudinal limits of all 300 and 60 n.m. was 
kept as integral degrees throughout, which served as a safeguard against 
the need of taking any proportional values, which would have resulted in less 
accurate values. However, in those 300 n.m. blocks, in which no 1° x 1° 
gravity data is presently available, proportional values were taken from 
Rapp (1972). This was for about 1% of the 300 n. m. blocks in the northern 
hemisphere, and for about 37% blocks in the southern hemisphere, represent- 
ing about 22% for the whole globe. These anomalies were accordingly given 
a higher variance. 

It is felt that the 15° and 10° equal area block mean free air gravity 
anomalies reported in this paper are the best estimates in the weighted least 
squares sense with the available global coverage of 1° x 1° data, with realistic 
estimates of their standard deviations. 
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